Identification of the intimin-binding domain of Tir of enteropathogenic Escherichia coli.
Enteropathogenic Escherichia coli (EPEC) attaches intimately to mammalian cells via a bacterial outer membrane adhesion molecule, intimin, and its receptor in the host cell membrane, Tir. Tir is a bacterial protein translocated into the host cell membrane and tyrosine phosphorylated after insertion. Tir-intimin binding induces organized actin polymerization beneath the adherent bacteria, resulting in the formation of pedestal-like structures. A series of Tir deletion derivatives were constructed to analyse which Tir domains are involved in intimin binding. We have localized the intimin-binding domain (IBD) of Tir using a yeast two-hybrid system and a gel-overlay approach to a region of 109 amino acids that is predicted to be exposed on the surface of the plasma membrane. A truncated Tir protein lacking this domain was translocated to the host cell membrane and tyrosine phosphorylated, but failed to bind intimin or to induce either actin polymerization or Tir accumulation beneath the bacteria. These results indicate that only a small region of Tir is needed to bind intimin and support the predicted topology for Tir, with both N- and C-terminal regions in the mammalian cell cytosol. They also confirm that Tir-intimin interactions are needed for cytoskeletal organization. We have also identified N-terminal regions involved in Tir stability and Tir secretion to the media.